Abstract Psychological interventions have a long history of successful treatment of patients suffering from mental health and certain medical conditions. At the same time, psychotherapy research has revealed key areas of growth for optimizing patient care. These include identifying novel treatment delivery methods that increase treatment adherence, developing new strategies to more effectively address the ever-growing population of patients with comorbid conditions, and elucidating the mechanisms by which effective treatments work in order to further refine their design. Acceptance and commitment therapy (ACT) is an empirically supported psychotherapy that offers promise for patients suffering from a wide range of mental and physical conditions, while addressing these gaps and challenges in the field. ACT rests on the fundamental premise that pain, grief, disappointment, illness, and anxiety are inevitable features of human life, with the therapeutic goal of helping individuals productively adapt to these types of challenges by developing greater psychological flexibility rather than engaging in counterproductive attempts to eliminate or suppress undesirable experiences. This is achieved through committed pursuit of valued life areas and directions, even in the face of the natural desire to escape or avoid painful and troubling experiences, emotions, and thoughts. ACT is transdiagnostic (applies to more than one condition), process-focused, and flexibly delivered. In a relatively short period of time, ACT has been effectively implemented across a broad range of therapeutic settings, including mental health, primary care, and specialty medical clinics. ACT has also been delivered in a variety of formats, including 1-day group workshops, online and smartphone applications, and telehealth. Focus on how best to package and deliver treatment to meet the unique needs of different patient populations helps to ensure treatment adherence and has fostered successful application of ACT for patients in everyday clinical settings.
Introduction
Psychological interventions have a long history of success in management of both mental illness and chronic medical symptoms and conditions, including depression, migraine headache, chronic pain, and inflammatory bowel disease [1, 2] . Historically, treatments within the cognitive behavioral therapy domain have shown the strongest empirical support for a wide range of psychiatric and medical conditions [3] . However, psychotherapy research has also revealed important gaps and areas for further growth [4, 5] . For example, a meta-analysis of 125 studies of this traditional form of outpatient psychotherapy found that 50% of patients terminate their participation prematurely, with nearly 40% dropping out after their first or second visit [6] . Thus, the traditional delivery model of weekly individual psychotherapy for several months does not reflect the preferences or utilization practices of most patients [7] . As treatment adherence and completion are often the greatest obstacle to effective mental health care, there is a tremendous unmet need for development of novel delivery methods that improve treatment adherence. In addition, it is also important to identify the key mechanisms and components of therapy that lead to adaptive change, in order to optimally refine and emphasize effective components while eliminating nonactive or even counterproductive ingredients [8, 9] . At the same time, the importance of psychological interventions that better meet the needs of patients with comorbid psychiatric and medical conditions through a unified, transdiagnostic approach has also become increasingly recognized [10] . Furthermore, novel psychotherapy treatment delivery models adapted to the preferences and utilization practices of patients in everyday clinical settings, such as brief treatment courses and integrated service delivery, are currently desired.
The need for interventions that meet the above challenges is particularly great given the rapidly growing comorbidity challenge facing the healthcare community. For example, by 2030 an estimated 171 million Americans will be living with multiple chronic medical conditions [11] , with a predicted 10% to 20% having co-occurring major depressive or anxiety disorders [12] [13] [14] . Comorbidity of medical and psychiatric illnesses adversely affects symptom burden, quality of life, overall function, and prognosis [13, 15, 16] , and is also associated with higher healthcare expenses through increased healthcare complexity and service utilization. Sadly, this results in overall lower-quality healthcare [17, 18] . Furthermore, the influence of mental health and medical conditions is bidirectional, further magnifying the challenges faced by patients and healthcare providers. For example, diagnosis and treatment of medical illnesses, as well as their accompanying dysfunction or disability, commonly induce strong emotional distress [12] . In addition, adhering to treatment recommendations and engaging in illness self-management are even more challenging for patients with comorbid mental health conditions that interfere with motivation and drive [14] . Patients with depression, for example, are three times less likely than nondepressed patients to adhere to treatment recommendations [19] . Additionally, the way in which individuals cope with illness and the associated stress appears to have important long-term effects [20] . For example, avoidant cognitive and behavioral coping strategies, such as ignoring medical reminders or using distraction, mental disengagement, and denial [21] , are associated with poorer psychological and health outcomes [22, 23] . Conversely, interventions directed at countering ineffective avoidance strategies and encouraging engagement in important activities improve health outcomes [24] [25] [26] .
Thus, it is evident that meeting today's mental health needs requires a transdiagnostic, flexibly delivered psychotherapeutic approach that can be readily integrated in diverse healthcare settings, and which focuses on identification and further refinement of adaptive coping strategies. Acceptance and commitment therapy (ACT, pronounced as one word, as in Bto act^ [27, 28] ) represents a behavioral intervention model with the capacity to address these multiple requirements.
ACT
Over the past 25 years, behavioral interventions that incorporate mindfulness and acceptance have emerged as an evolution of the cognitive behavioral psychotherapy tradition [29] . One of these novel modalities is ACT, which begins with the fundamental understanding that pain, grief, loss, disappointment, illness, fear, and anxiety are inevitable features of human life. The goal of ACT is not elimination or suppression of these experiences. Rather, ACT emphasizes pursuit of valued life areas and directions, such as intimate relationships, meaningful work, and personal growth, in the face of these painful experiences [28] . Increased engagement in meaningful life activities, even while experiencing negative thoughts and emotions or other difficulties, is accomplished in ACT by cultivating psychological flexibility (see below).
In the original ACT model, experiential avoidance-the unwillingness to remain in contact with uncomfortable private events (e.g., thoughts, feelings, and physiological sensations) by escaping or avoiding these experiences [27] in ways that have (long-term) negative consequences-was posited as the central difficulty associated with distress and dysfunction. Avoidance reduces immediate contact with distressing experiences and thus provides short-term relief (e.g., drinking alcohol to reduce anxiety). In the long term, however, avoidance leads to greater dysfunction and increased distress. The willingness to experience or Bmake room for^difficult internal events in pursuit of one's values and goals was seen as an antidote to experiential avoidance. More recently, the term psychological flexibility has been used to describe the proposed key therapeutic processes in the ACT model. Psychological flexibility, defined as the ability to persist in or change behavior when it is in service of valued ends in a particular context, reflects the broader target of the ACT approach [28] .
Psychological flexibility is cultivated in ACT by strengthening the following six core skills: 1) flexibly and purposefully remaining in the present moment by being mindful of thoughts, feelings, bodily sensations, and action potentials, including during distressing experiences (vs losing contact with the present); 2) keeping balanced and broad perspective on thinking and feeling, such that painful or distressing thoughts and feelings do not automatically trigger maladaptive avoidance behaviors (vs poor perspective taking skills); 3) clarifying fundamental hopes, values, and goals such as being there for one's family, pursuing meaningful work, and so on (vs being disconnected from the things and people that matter most); 4) cultivating commitment to doing things in line with identified hopes, values, and goals (vs failing to take needed behavioral steps in accord with core values); 5) willingly accepting the unwanted feelings inevitably elicited by taking difficult actions, particularly those consistent with patients' hopes, values, and goals (vs making efforts to control or eliminate difficult internal experiences); and 6) defusion, or stepping back from thoughts that interfere with valued actions and seeing them for what they are (vs seeing thoughts as literal truths). Key in the ACT model is also Bworkability^-helping develop greater awareness of one's behaviors and whether those behaviors are Bworking^in terms of effectively solving the problem and of moving one toward valued ends. For example, in the case of anxiety, a patient may be asked if his/her use of alcohol (or any other avoidance strategy) is working in the long run in terms of solving the problem of anxiety; and examining the costs of using this strategy in the long run on valued life areas. Importantly, nonjudgmental identification of Bunworkable^behavioral patterns motivated by short-term symptom relief helps to facilitate behavior changes that are aligned with long-term valued ends [27, 28] .
ACT is transdiagnostic
Rather than address a specific symptom or disorder with an outcome-focused goal of symptom reduction, ACT was developed to promote greater flexibility with regard to the set of 6 interrelated and overarching psychological processes outlined above. Each of these processes are psychological skills that can be enhanced in any domain of life with regard to unwanted internal experiences or symptoms (e.g., thoughts, feelings, physical sensations). Thus, ACT has broad applicability, goes beyond any single mental or physical health condition, and offers a unified model of behavioral change with multiple favorable outcomes. These include helping people cope with psychological difficulties ranging from psychosis to depression, facilitating behavioral change associated with improving medical conditions (e.g., health behavior change or illness self-management), simultaneously addressing comorbid medical and psychiatric conditions, and even mitigating subsyndromal concerns. The primary goal of ACT in any patient population is to foster greater psychological flexibility in the face of challenges while optimizing active engagement in one's own life. The end result is greater life satisfaction in the face of a wide variety of mental and physical challenges.
Of note, although ACT interventions do not focus directly on symptom change, research has shown that symptom reduction is a by-product of re-engaging in life in meaningful ways and increasing acceptance of difficult internal experiences [9, 30] . For example, as specifically applied to treating anxiety disorders and related symptoms, the ACT model proposes that it is the preoccupation with and struggle against anxiety that is the primary cause of disability and suffering, rather than the presence of anxiety per se [31] . Patients are encouraged to examine the cost of Bfighting against anxiety^, which commonly includes maladaptive behaviors, such as avoiding numerous meaningful activities, forcing a family member to accompany one everywhere, and not pursuing one's full career or relationship ambitions. The ACT therapist would teach the patient new ways of being with anxiety, such as simply noticing it for what it is (a cluster of thoughts, feelings, and physical sensations), opening up to experiencing anxiety as it is (as an ongoing stream of shifting thoughts, feelings and sensations), letting go of efforts to control or avoid experiencing anxiety (and thus reducing the high cost of such efforts), and learning to re-engage in avoided yet personally valued activities, even in the presence of unwanted anxiety. The focus on pursuing valued behavior and changing one's relationship to anxiety, from struggle to acceptance, has the paradoxical effect of reducing anxiety disorder symptoms, to the same extent or more than traditional, cognitive behavioral approaches, as suggested by large randomized clinical trials (RCTs) of ACT for anxiety disorders [32] [33] [34] [35] (for a review, see Landy et al. [36] ).
In another example, as applied to chronic pain conditions, patients are taught to notice the differences between the physical sensations of pain and their reactions to them, as well as the effect that these reactions have on their mental health and functioning. This is because patients' cognitive and emotional reactions to pain may exacerbate the intensity of their painful experience. Patients may get frustrated and have thoughts such as, BWhy me? I don't have time for this. I can 1 t stand this. This is awful. I cannot go out because something may happen^. ACT teaches patients more adaptive responses, such as, BI am experiencing throbbing pain. It feels warm. I have experienced this before. I will go for a walk with my friend and check in to see how I feel afterwards^. Both situations involve pain; the former may exacerbate the pain, while the latter acknowledges the pain without exacerbating it. In addition to exacerbating the pain, viewing pain as Bunacceptablem ay lead to maladaptive avoidance of situations that may trigger pain, and can also lead to increased pain pill taking, which often carries significant costs to quality of life, increased depression, and possible addiction. Thus, patients are invited to examine the Bworkability^of their pain avoidance strategies (i.e., whether they actually help reduce pain in the long run), as well as to recognize the effects of avoidance on life engagement and vitality. Mindful, nonjudgmental observation of the limited effectiveness of current avoidance strategies facilitates re-engagement in life in meaningful and valuable ways. Research has consistently shown that an ACT-based approach to chronic pain leads to improved functioning and quality of life [24, [37] [38] [39] [40] .
ACT Meets Implementation Needs

ACT is Flexibly Delivered
Importantly, ACT has been effectively implemented in various treatment-delivery formats and settings [41] . Flexibility in delivery format and duration allows focus to be placed on how best to package and deliver the intervention to meet the needs of the patient population, ensure treatment adherence, and increase successful dissemination into everyday clinical settings. For example, one ACT delivery model being used is 1-day (4-6 h) ACT group workshops. These workshops have been successfully provided to patients with a range of medical conditions, including diabetes, multiple sclerosis, obesity, and surgery, as well as patients with comorbid medical and psychiatric conditions such as migraine and depression, inflammatory bowel disease and depression, and cardiovascular disease and anxiety (e.g., Gregg et al. [42] , Sheppard et al. [43] , Lillis et al. [44] and Dindo [45] ). Outcomes include improvements in glycated hemoglobin levels (in diabetes), increased quality of life, decreased subjective sense of distress, and improved disease management.
Interestingly, presenting the treatment as a Bworkshopr ather than Btherapy^has several advantages. To begin, this terminology is better suited for patients for whom seeking mental health care is associated with stigma [46, 47] . Also, the 1-day format ensures treatment adherence and completion because it is more accessible and feasible than weekly treatments, particularly for patients who live in rural communities or suffer other functional barriers to accessing care [48] . Finally, this more concentrated and time-limited approach is better suited for primary care settings in which patients may have different expectations from those explicitly seeking mental health care [49] . For example, medical patients often do not spontaneously report distress, psychiatric symptoms, or functional impairment to their healthcare providers, and also may not recognize the negative impact that mental distress has on their health [50] . Although this literature is still relatively young, the positive results obtained with 1-day workshops challenge the assumption that therapy needs to be provided in the traditional weekly session format [45] . Also, providing a 1-day (4-6 h) workshop still offers patients more treatment or contact time than is commonly obtained in community settings. As noted above, the lack of treatment adherence and completion is often the greatest obstacle to effective delivery of psychotherapy services [6] .
ACT can be Integrated Into Medical Care Settings and Populations
Embedding behavioral interventions within medical settings provides broad access and more comprehensive care for the behavioral aspects of medical conditions and mental health problems. Such systems-based approaches can result in improved overall outcomes in mental health and other medical conditions. Robinson and Strosahl [51] pioneered the successful integration of brief behavioral interventions into primary care settings, with flexible use of ACT content across numerous models and studies. In the context of specialized medical care settings, growing attention has recently focused on integrating ACT-based interventions into cancer care. In the largest such trial to date [52] , Australian researchers randomized 410 colorectal cancer survivors to usual care or a series of brief telephone coaching sessions focusing on leveraging ACT strategies to promote health behavior change related to preventing cancer recurrence (weight loss, diet, exercise, alcohol, smoking). At 12-month follow-up, relative to usual care, ACT led to significant improvements in physical activity, dietary habits, and body mass index. Work by Bricker et al. [53] [54] [55] [56] has demonstrated that ACT interventions in various delivery formats (face-to-face, online, smartphone app, telephone) have led to greater smoking cessation rates than gold-standard cognitive behavioral therapy comparison interventions. Finally, building on promising pilot findings [57] , ongoing work by Arch and Mitchell is currently comparing an ACT-based group intervention to usual care for cancer survivors with elevated anxiety. Importantly, this work recruits patients directly from cancer care settings and trains on-site oncology clinical social workers to deliver the intervention, thus integrating ACT into a specialty medical care setting.
ACT Interventions can be Brief
Numerous studies outlined above share a common feature: they employ brief ACT interventions. ACT has been administered successfully in 1-day workshops [45] , telehealth coaching calls [52, 55] , online and smartphone interventions [53] , and 20-min sessions integrated into primary care visits [51] , demonstrating the feasibility, acceptability, and preliminary efficacy of brief ACT interventions. In one study with chronic pain patients, those randomized to a 4-h ACT intervention had taken fewer sick days than the treatment-as-usual group (0.5 vs 56.0) at 6-month follow-up [58] . In a study with hospitalized psychotic patients, a 4-session ACT intervention was shown to reduce hospitalizations over a 4-month follow-up period [59] .
Though we lack sufficient space to provide an exhaustive list of the literature of brief ACT interventions or ACT interventions in healthcare settings or populations, we aim to provide a sense of the breadth of this evolving literature. Though promising, numerous studies are in their pilot phases and require replication in larger samples.
Empirical Support for Acceptance and Commitment Therapy
Currently, ACT has been identified by the American Psychological Association as an empirically supported treatment for depression, mixed anxiety disorders, psychosis, chronic pain, and obsessive-compulsive disorder. It has also been endorsed by the Department of Veterans Affairs as an evidence-based therapy for mood disorders. For a summary of the 8 ACT meta-analyses published to date, which include interventions addressing mental or physical health symptoms, see Dimidjian et al. [9] . Briefly, several meta-analyses have shown that ACT is effective for treating patients with a wide variety of problems, with generally medium effect sizes compared with treatment as usual, but with large effect sizes compared with wait-list control. Variability exists across meta-analyses with regard to the magnitude and significance of effect sizes for ACT versus established interventions such as cognitive behavioral therapy [9] . Preliminary findings from moderation analyses further suggest that ACT may be particularly well suited to individuals suffering from comorbid medical and psychiatric conditions [60] . It is possible that the common mechanisms of change targeted in ACT function in parallel for treating individuals with a variety of psychological conditions and major stressors, including medical conditions.
The variability across meta-analyses may reflect the heterogeneity of problems addressed by the ACT literature. As of August 2016, there were 136 published RCTs of ACT in a broad range of clients, including those with mental health (e.g., depression, anxiety, psychosis, substance abuse, eating disorders), medical (e.g., chronic pain, cancer, epilepsy, diabetes), behavioral (e.g., smoking, weight loss), and other issues (e.g., stigma, parenting, chess performance, work performance, human prejudice). It is a relatively young literature base, with the earliest meta-analysis published in 2006, but is growing quickly.
Core Therapeutic Processes Targeted in ACT: Experiential Avoidance/Psychological Inflexibility
It is becoming increasingly necessary to examine not only whether treatments work, but also how they work. Understanding the specific mechanisms or processes that mediate clinical improvement in psychiatric symptoms, functional status, and/or quality of life allows for intervention optimization by refining and emphasizing the components responsible for change, and also eliminating nonactive ingredients [61] . Fundamental to the scientific basis of ACT is an emphasis on elucidating the processes that predict human behavior and examining whether influencing those processes leads to changes.
In the ACT model, psychological inflexibility is posited to underlie diverse problems, including mental health, behavioral, and comorbid complications; and there has been substantial research examining the role of psychological inflexibility in difficulties across patient populations [62, 63] . Thus, ACT interventions aim to foster increased psychological flexibility (i.e., greater ability to persist in or change behavior when in service of valued ends in a particular context) by cultivating the 6 core ACT processes described above. Measures of psychological flexibility (e.g., Bond et al. [64] ) or individual ACT processes (e.g., acceptance, values) have been used in many ACT clinical trials to assess the mediating role of psychological flexibility on outcomes of interest [65] . These studies have shown that psychological inflexibility and its various components relate to and predict an array of important negative outcomes. For example, cross-sectional studies in adults and young people have found positive associations between psychological inflexibility and most forms of psychopathology (e.g., Chawla and Ostafin [66] ; Greco et al. [67] ; Howe-Martin et al. [68] ; Venta et al. [69] ). Moreover, prospective studies suggest that psychological inflexibility is implicated in the onset of mood and anxiety disorders. For example, in an adult sample spanning 6 years, psychological inflexibility was associated with current mood and anxiety disorders, and also predicted changes in diagnostic status time [70] . Psychological inflexibility (and/or its components such as behavioral avoidance) also relates to negative physical health outcomes such as greater pain intensity and pain-related disability (e.g., McCracken [71] ), decreased health-related quality of life and productivity, greater severity and frequency of physical symptoms, and greater healthcare utilization [58, 72, 73] .
Furthermore, ACT treatment studies have shown that psychological flexibility can be enhanced and lead to changes in important outcomes (see Hayes et al. [64] for a summary). Again, the work is too broad to describe in detail here and only a few highlights will be mentioned.
For example, in an ACT-based treatment study of patients with borderline personality disorder, improvements in psychological flexibility were found to predict improvements in depressive symptoms [74] . In a RCT for patients with diabetes, a 1-day ACT plus diabetes management intervention resulted in improved blood glucose levels, better diabetes self-care, and higher levels of diabetes-related acceptance 3 months later versus diabetes management alone. Of note, improvements in psychological flexibility mediated the relationship between group assignment and blood glucose [42] . In a RCT for a group of distressed patients at risk for vascular disease, a 1-day ACT intervention led to significant improvements in depression and anxiety. Furthermore, improvements in psychological flexibility mediated the benefits of the ACT intervention on depression and anxiety [75] . The impact of changes in individual ACT processes has also been well-studied in ACT trials for chronic pain. Consistently, increases in acceptance of pain and/or values-based action have been observed to relate to improvements in anxiety, depression, and pain-related disability during treatment or at follow-up [38] [39] [40] . In one suggestive ACT trial for chronic pain [76] , psychological flexibility significantly mediated the outcomes of life satisfaction and pain-related disability, whereas non-ACT-specific processes (those specified by other theories) did not. Overall, this evidence should be viewed as promising rather than definitive, as the research base is young and growing, and many studies have been relatively small.
Discussion
The ACT approach posits that psychological human suffering is due to a lack of behavioral flexibility and effectiveness, which emerges from experiential avoidance, cognitive entanglement, difficulty with perspective taking, loss of contact with the present, and failure to take needed behavioral steps in accord with core values [28] . Powerful alternatives are available in the ACT model through the skills of acceptance, cognitive distancing, perspective-taking, mindfulness, values, and committed action. Research is increasingly showing that these same ACT processes can help us understand and change a diverse set of problems and symptoms, including the sequelae of medical illnesses. ACT is rooted in a philosophy of science that highlights the role of contextual factors in influencing behavior-a perspective that is gaining appreciation in the medical community. Indeed, a panel of comorbidity experts recently identified understanding contextual factors, such as patients' relationships, values, and goals, as a vital paradigm shift in the treatment of patients with multiple chronic conditions [77] .
Medical conditions influence and are influenced by mental health symptoms. Despite the high prevalence of comorbidity, existing treatments and service delivery approaches largely reflect fragmented, disease-specific care. Integrated, transdiagnostic treatment for comorbid mental and physical health symptoms is an increasingly valued approach for improving whole-person patient health and quality of life. For example, the Agency for Healthcare Research and Quality recently identified inclusion of mental health treatment into healthcare as 1 of 3 key priorities for future research on patients with multiple chronic conditions [78] .
As a transdiagnostic and flexibly delivered approach, ACT represents a promising way to meet the heterogeneous needs and treatment preferences of patients with a broad range of problems, including mental health, medical, behavioral, and co-occurring mental and physical health symptoms. A rapidly evolving literature supports the preliminary feasibility, acceptability, and efficacy of brief ACT treatments, including those embedded in existing medical care settings. ACT interventions have been associated with improvements in mental health, medical, and behavioral outcomes, and overall functioning and quality of life (e.g., [79, 80] ). Future research should assess the cost-effectiveness of such integrated approaches, which are anticipated to promote improved symptomatic and functional outcomes among comorbid patients at lower costs.
